Developmental alterations as a result of in ovo exposure to the pesticide metabolite p,p'-DDE in Alligator mississippiensis.
The pesticide metabolite p,p'-DDE (1,1-dichloro-2,2-bis (p-chlorophenyl) ethylene), has been implicated in numerous reproductive and developmental abnormalities. Previous work has shown this ubiquitous contaminant to behave in an estrogenic or antiandrogenic manner, depending on the species and endpoints examined. In the current study, we examined the effects of embryonic exposure to p,p'-DDE in the alligator, a species that exhibits temperature-dependent sex determination. We compared sex ratios at an intermediate and all male producing temperature, as well as plasma testosterone (T) and gonad aromatase activity relative to untreated controls and in ovo estradiol-17beta (E(2))-treated neonates that served as positive estrogenic controls. We also compared oviductal epithelial cell height (ECH) and phallus size-estrogen and androgen responsive tissue, respectively. A female biased sex ratio was observed among hatchlings exposed to p,p'-DDE at 100 parts per billion (ppb) wet egg mass at the intermediate incubation temperature. No effect on sex determination was observed for p,p'-DDE at the all male producing temperature. Significant influence on sex determination was observed for E(2) at 100 and 0.1 ppb at the intermediate temperature and 100 ppb at the all male producing temperature. Both p,p'-DDE and E(2) failed to influence plasma T, gonadal aromatase activity, oviductal ECH, and phallus morphology at the concentrations used. Our data show that gonadal differentiation is highly sensitive to chemical perturbation relative to the other endpoints examined, and that the response to the interaction of dose and temperature should be taken into account in similar studies.